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1.0 Introduction 

1M WORK PLAN, SOIL AND NAPL REMOVAl, SWMU 17, ZONE H 
CHARLESTON NAVIJ.. COMPlEX 

REVISION 0 
APRil 2004 

This Soil and Light Non-Aqueous Phase Liquid (LNAPL) Interim Measure (1M) Completion 

Report documents the activities and results for two separate 1Ms conducted at Solid Waste 

Management Unit (SWMU) 17 in Zone H at the Charleston Naval Complex (CNC). The first 

1M was implemented to address surface soils contaminated with Arodor 1260. The second 

1M was implemented to evaluate the effectiveness of Aggressive Fluid Vapor Recovery 

(AFVR) for removal of LNAPL from the subsurface at SWMU 17. The 1M activities were 

performed in accordance with the June 2001 Interim Measure Work Plan, Soil and NAPL 

Removal, Solid Waste Management Unit (SWMU) 17, Zone H (IM Work Plan) (CH2M-Jones, 

2001a). 

11 1.1 Background 
12 A Resource Conservation and Recovery Act (RCRA) Facility Investigation (RFI), a baseline 

13 risk assessment, and an RF1 Addendum prepared by EnSafe Inc. (EnSafe) (EnSafe, 2000) 

14 were completed for SWMU 17 and submitted to the South Carolina Department of Health 

15 and Environmental Control (SCDHEC). Comments on the RF1 and RF1 Addendum were 

16 addressed by the Navy /EnSafe team and CH2M-Jones. Currently, the overall nature and 

17 extent of contamination is well-established for the site. 

18 After approval of the RF1 and RF1 addendum, CH2M-Jones prepared a Corrective Measures 

19 Study (CMS) Work Plan for SWMU 17 (CH2M-Jones, 2001b). The CMS Work Plan was 

20 approved by SCDl-IEC in February 2002. 

21 The next step in the RCRA corrective action (CA) program for SWMU 17 is the preparation 

22 of a CMS report, which will describe and evaluate various potential corrective measure 

23 alternatives for the contaminated media at SWMU 17. The 1M activities for soil and LNAPL 

24 were conducted because CH2M-Jones considers these interim corrective measures to be 

25 appropriate actions that will reduce long-term risk at the site, and they can be implemented 

26 quickly and in a cost-effective manner. 

27 SWMU 17 is located at Building Fleet Ballistic Missile (FBM) 61, which is a former FBM 

28 Training Center that was used by the Navy from 1962 until June 1996. It is leased by the U.s. 

29 Border Patrol and is used as a law enforcement training facility. 
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1 1.2 Interim Measure Completion Report Organization 
2 This IM Completion Report consists of the following five sections, including this 

3 introductory section. 

4 1.0 Introduction - Presents the purpose of the 1M Completion Report and background 

5 information regarding the site. 

6 2.0 Interim Measure Implementation for Soils - Provides a description of the 

7 polychlorinated biphenyl (PCB) soil media cleanup standards, pre-excavation confirmation 

8 sampling conducted for PCBs in soil, the analytical results, and conclusions. 

9 3.0 Interim Measure Implementation for Light Non-Aqueous Phase Liquid - Provides a 

10 description of the LNAPL recovery approach using AFVR and results of AFVR activities. 

11 4.0 Conclusions - Provides a summary of conclusions from these IM activities. 

12 5.0 References - Lists the references used in this document. 

13 Appendix A contains excerpts from the SWMU 17 IM Work Plan. 

14 Appendix B contains analytical data sheets for confirmation samples. 

15 Appendix C contains photographs for confirmation soil sampling. 

16 Appendix D contains data sheets for AFVR events. 

17 Appendix E contains well construction drawings for new recovery wells. 

18 Appendix F contains waste disposal manifests. 

19 Appendix G contains development logs for new wells installed at the site. 

20 Appendix H contains CH2M-Jones' responses to SCDHEC comments on the Soil and WAPL 

21 Removal, Interim Measure Completion Report, SWMU 17, Zone H, Revision 0 (CH2M-Jones, 

22 2004). 

23 All tables and figures appear at the end of their respective sections. 
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1 2.0 Interim Measure Implementation for Soils 

2 2.1 Media Cleanup Standards for Polychlorinated Biphenyl-
3 Impacted Soil 
4 Aroclor 1260 was reported in surface soil from both paved and unpaved areas at SWMU 17 

5 at concentrations ranging between 0.036 J to 180 J milligrams per kilogram (mg/kg), as 

6 shown in Figure 1-2 from the SWMU 171M Work Plan (shown in Appendix A). In the RFI 

7 Report for SWMU 17, Aroclor 1260 was reported in paved areas at concentrations ranging 

8 between 0.067 to 23.1 mg/kg, while Aroclor 1260 was reported in unpaved surface soil areas 

9 at concentrations ranging between 0.036 J to 180 J mg/kg (see Table 2-1 from IM Work Plan 

10 in Appendix A). 

11 The media cleanup standards (MCSs) for Aroclor 1260, based upon potential risks from 

12 exposure scenarios that could potentially occur at SWMU 17, were proposed in the CMS 

13 Work Plan (CH2M-Jones, 2001b). MCSs proposed and agreed upon were: 

Aroclor 1260 
Medium Exposure Scenario MCS (mglkg) 

Surface soil Unrestricted (residential), unpaved 1 

Surface soil Industrial, unpaved 10 

Surface soil Industrial, paved 57.4 

Subsurface soil Unpaved 15.7 

Subsurface soil Paved 57.4 

14 

15 Because SWMU 17 is in an area expected to be used for restricted land use, the 10 mg/kg 

16 MCS is applicable for the site for unpaved surface soil. Pavement eliminates direct human 

17 exposure to soils; therefore, soils in the paved areas are evaluated based on the leachability-

18 based MCS of 57.4. The MCS of 10 mg/kg for unpaved soil corresponds to an Incremental 

19 Lifetime Cancer Risk (ILCR) of 1 x 10.5 for an industrial worker. The other industrial use soil 

20 MCSs are based on site-specific soil screening levels (SSLs) for leachability to protect 

21 groundwater under paved and unpaved conditions. 

22 The soil excavation 1M activities were developed to address surface soil that contains 

23 Aroclor 1260 at concentrations above the unpaved surface soil MCS for Aroclor 1260 of 10 
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1 mg/kg. The 1M Work Plan proposed pre-excavation sampling for delineation purposes and 

2 the excavation of soils with Aroclor 1260 at concentrations at or above 10 mg/kg for both 

3 unpaved and paved soils. This general approach was conservative since some of the 

4 locations where PCBs exceeded 10 mg/kg were in paved areas that are expected to remain 

5 paved. 

6 2.2 Pre-Excavation Confirmation Soil Sampling 
7 The 1M Work Plan proposed conducting confirmation soil sampling prior to soil excavation 

8 to evaluate the extent of Aroelor 1260 detected at previous investigation sample locations 

9 that caused the exposure point concentration (EPC) to exceed the 10 mg/kg MCS (see 1M 

10 Work Plan, Section 2.1). The following four previous soil samples had Arodor 1260 detected 

11 above 10 mg/kg: LH037SB013, H017SB006, H017SB002, and H017SB020 (see Figure 2-1). 

12 The first three sample locations are located under paved surfaces and, therefore, need to be 

13 only below the paved soil MCS (57.4 mg/kg) to meet the target MCSs. The fourth sample, 

14 H017SB020, was originally believed to have been located in an unpaved area, but, as noted 

15 below, was found during the confirmation sampling to have been collected from within the 

16 containment area near the aboveground storage tank (AST). 

17 For the confirmation sampling, in general, a lO-foot by 10-foot sampling grid was planned 

18 to be positioned around each of the previous sampling locations where Aroelor 1260 

19 exceeded 10 mg/kg, with the previous sample locations in the center and the four 

20 confirmation samples collected at the four comers, from the 0 to 1-foot depth interval. 

21 Confirmation surface soil samples were proposed for collection at the original sample 

22 locations. Subsurface samples were also collected at borings H017SBOO6 and H017SB020. 

23 The location of the delineation and confirmation samples are also shown on Figure 2-1. The 

24 soil samples were analyzed for PCBs by U.S. Environmental Protection Agency (EPA) 

25 Method SW8082. 

26 Due to physical obstructions (i.e., a building and newly installed AST), a lO-foot by 10-foot 

27 grid could not be positioned at previous sample location H017SB002 (see Photograph 1 in 

28 Appendix C). Instead, two samples (017SB044 and 017SB045) were collected in the vicinity 

29 of the previous sample location. 

30 Also, at previous sample location LH037SB013, the confirmation sample could not be 

31 collected at the precise original location due to the presence of a new concrete pad installed 

32 at the original sample location (see Photograph 2 in Appendix C). 
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1 Previously, sample location H017SB020 was originally identified as being in the grass 

2 courtyard and in an unpaved area. However, during confirmation sampling, this location 

3 was found to be located beneath an asphalt surface of the secondary containment of an AST 

4 (Photographs 3 and 4 in Appendix C). Because of the presence of pavement, the original and 

5 pre-excavation sample results should be compared to the paved soil MCS. One of the four 

6 delineation samples (017SB050) from this area was collected in the grass area located outside 

7 of the secondary containment and will be compared to the unpaved soil MCS. 

8 2.3 Soil Analytical Results 
9 Analytical results of the surface soil samples for Arodor 1260 are presented in Table 2-l. 

10 Analytical data sheets for the pre-excavation samples are presented in Appendix B. 

11 2.3.1 Target Excavation Area At H017SB006 
12 As summarized on Figure 2-1, the delineation and confirmation sampling at H017SB006 did 

13 not detect significant levels of Arodor 1260. All detections of Arodor 1260 in samples from 

14 this area were below 1 mg/kg, even at H017SB006 where the original sample was reported 

15 as containing Arodor 1260 at a concentration of 18 mg/kg. No other PCBs were detected at 

16 this location. Based on these results, excavation or other corrective measures do not appear 

17 necessary for surface soil at this location, since the levels are below the unrestricted land use 

18 MCS of 1 mg/kg and the industrial MCS for surface soil of 10 mg/kg. 

19 Subsurface detections of PCBs at H017SB006 during the 2002 sampling (Station H017SB051) 

20 are presented in Table 2-2. During the original RFI sampling in August 1994, Arodor 1260 

21 was reported in the subsurface sample (3 to 5 feet below land surface [ft bls]) at a 

22 concentration of 245 mg/kg. The resampling at this location in August 2002 indicated an 

23 Arodor concentration of 1.4 mg/kg. Arodor 1242 and Arodor 1254 were reported at 

24 concentrations of 0.026 J and 0.19 J mg/kg, respectively, in the August 2002 confirmation 

25 sampling. These concentrations are well below the unpaved and paved site-specific SSLs of 

26 15.7 and 57.4 mg/kg, respectively, indicating that soils in this area do not pose a leaching 

27 hazard even under unpaved conditions. No further corrective actions appear necessary for 

28 subsurface soil at this location of SWMU 17. 

29 2.3.2 Target Excavation Area At H017SB020 
30 Arodor 1260 concentrations detected in all delineation samples and confirmation samples at 

31 H017SB020 were below 0.3 mg/kg. No other PCBs were detected at these sampling 
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1 locations. No further corrective measures appear to be necessary for surface soil at this 

2 location of SWMU 17. 

3 For the subsurface soil sample collected at H017SB020 during the 1995 sampling (Station 

4 HOI7SB46), Arodor 1260 was detected at a concentration of 2.7 mg/kg. The August 2002 

5 subsurface soil confirmatory sampling at this same location indicated the presence of 

6 Arodor 1260 at a concentration of 0.13 mg/kg. No other PCBs were detected in these 

7 samples. No further corrective measures appear to be necessary at this location for 

8 subsurface soil. 

9 2.3.3 Target Excavation Area At H017SB002 
10 The two samples collected near sample H017SB002 had Arodor 1260 concentrations of 3.4 

11 and 36 mg/kg. These concentrations are below the paved soil MCS of 57.4 mg/kg. Because 

12 this area is expected to remain paved in the future, no further remediation in this area is 

13 necessary at this time. 

14 2.3.4 Target Excavation Area At LH037SB013 
15 The three samples collected near sample LH037SB013 had Arodor 1260 concentrations of 

16 0.65,2.2,5.6, and 32 mg/kg. These concentrations are below the paved soil MCS of 57.4 

17 mg/kg. Because this area is expected to remain paved in the future, no further remediation 

18 in this area is necessary at this time. 

19 2.3.5 Summary 
20 As summarized in Table 2-1, Arodor 1260 was not detected at a concentration above the 

21 paved soil industrial MCS in the 2002 confirmation soil samples. The single sample collected 

22 in an unpaved area (017SB050) had an Arodor 1260 concentration of 0.21 J mg/kg, which is 

23 well below the unpaved MCS of 10 mg/kg. 

24 A review of the previous investigation analytical results (see Appendix A) indicates that 

25 there was only a single exceedance of the paved soil industrial MCS (57.4 mg/kg); Arodor 

26 1260 was reported in previous sample H017SB020 at a concentration of 180 mg/kg. 

27 However, the confirmation sampling results in the vicinity of H017SB020 did not detect 

28 Arodor 1260 above 1.4 mg/kg. Thus, the Arodor 1260 detection of 180 mg/kg appears to be 

29 an isolated result, and a significant source of PCBs is not present. 
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1 2.4 Conclusions 
2 The 1M Work Plan proposed excavation of soil with Aroclor 1260 at concentrations above 10 

3 mg/kg for both unpaved and paved areas. However, because of newly constructed facilities 

4 and the presence of existing underground utilities and aboveground facilities in the vicinity 

5 of samples H017SB002 and LH037SB013, excavation of soil in this area was determined to be 

6 impracticable. Based on the pre-excavation and confirmation sampling, none of the soil 

7 samples in this area exceed the paved soil MCS for industrial land use, The pavement is 

8 expected to remain present at SWMU 17 for the foreseeable future. Therefore, excavation of 

9 soil is not necessary as long as the pavement is present. 

10 Also, based on the pre-excavation and confirmation sample analytical results, detections of 

11 Aroclor 1260 in soil samples collected at SWMU 17 are below the industrial surface soil MCS 

12 (10 mg/kg) in the unpaved areas. Therefore, excavation of soil is not necessary in the 

13 unpaved areas at SWMU 17. During the CMS, the use of institutional controls to maintain 

14 the presence of the pavement as a cover will be evaluated. 
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1 

TABLE 2-1 
Pre-Excavation Soil Sample Analytical Results 
Soil and LNAPL 1M Completion Report, SWMU 17, Zone H, Charleston Naval Complex 

Sampte Sampte tnterval Date Collected Aroclor 1260 Comment 
Location (feet bls) Concentration 

(mglkg) 

H017SB002 0-1 Aug 16, 1994 23.1 J Previous Investigation Sample Location 

H017SB006 0- 1 Aug 16, 1994 18 J Previous Investigation Sample Location 

H017SB020 0- 1 Janl,1995 180 J Previous Investigation Sample Location 

LH037SB013 0-1 Jun 5, 1997 18 J Previous Investigation Sample Location 

037SB038 0-1 Aug 16,2002 0.65J 

1 - 2 Aug 16,2002 0.26J 

2-3 Aug 16, 2002 0.24J 

037SB039 0-1 Aug 16,2002 5.6 J 

037SB040 0- 1 Aug 16,2002 2.2 J 

0378B041 0-1 Aug 16,2002 32.0J Aroclor 1254 detected at 9.0 J mglkg 

037SB042 0-1 Aug 16,2002 1.8 J Confirmation Sample of H037SB013 

ArocJor 1254 detected at 0.56 J 

017SB044 0- 1 Aug 16,2002 3.4 J 

017SB045 0- 1 Aug 16,2002 36.0J 

H017SB046 0- 1 Aug 16,2002 0.11 J Confirmation Sample of H017SB020 

1 - 2 Aug 16,2002 0.13J 

2-3 Aug 16, 2002 < 0.085 J 

017SB047 0- 1 Aug 16, 2002 0.28J 

017SB048 0- 1 Aug 16,2002 0.14 J 

017SB049 0-1 Aug 16,2002 0.14 J 

017SB050 0- 1 Aug 16,2002 0.21 J Collected in grass outside of secondary 
containment structure 

017SB051 0- 1 Aug 16,2002 0.05J Contirmation Sample of H017SB006 

1 - 2 Aug 16,2002 < 0.088 J 

2-3 Aug 16,2002 1.4 J Aroclor 1242 detected at 0.026 J 

Aroclor 1254 detected at 0.19 J mg/kg 

017SB052 0-1 Aug 16,2002 0.87 J 
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TABLE 2-1 
Pre-Excavation Soil Sample Analytical Results 

SOIL AND LNAPllM CQMPLET10N REPORT, SWMU 17, ZONE H 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
APRil 2004 

Soil and LNAPL 1M Completion Report, SWMU 17, Zone H, Charleston Naval Complex 

Sample Sample Interval Date Collected Aroclor 1260 Comment 
Location (feet bls) Concentration 

(mg/kg) 

H017SB053 0- 1 Aug 16,2002 0.096 J 

H017SB054 0- 1 Aug 16,2002 0.2 J 

H017SB055 0- 1 Aug 16,2002 0.07 J 
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3.0 Interim Measure Implementation for Light 
Non-Aqueous Phase Liquid 

3.1 Background 
In June 1987, a rupture of an underground fuel line beneath the storage addition of Building 

FBM 61 released approximately 14,000 gallons of No.5 diesel fuel oil (EnSafe, 2000). This 

fuel was supplied by a 30,000 gallon AST located in the grass courtyard west of the release. 

Approximately 7,300 gallons of the released fuel was recovered during cleanup activities in 

June 1987. 

Historically, light non-aqueous phase liquid (LNAPL) and dense non-aqueous phase liquid 

(DNAPL) have been detected in a limited number of monitoring wells at the site. PCBs were 

detected in the NAPL and likely are associated with undocumented releases of fluids from a 

former transformer (TV-I) located in the paved courtyard area. Historical measurements of 

NAPL thickness are summarized in Table 3-1. Wells that have historically detected NAPL 

are shown in Figure 1-3 from the 1M Work Plan (provided in Appendix A of this report). 

The extent of NAPL based on the January 6, 2000, and January 2, 2003, measurements are 

presented on Figures 3-1 and 3-2, respectively. As shown on these figures, the extent of 

NAPL has not migrated significantly in a 3-year period. This is not unexpected because the 

viscosity of No.5 diesel fuel is relatively high, compared to gasoline and kerosene, and 

therefore is less mobile and tends not to migrate far from its release point, particularly in the 

relatively fine-grained soil medium present at SWMU 17. 

The 1M approach for removal of LNAPL at SWMU 17, as described in the 1M Work Plan, 

involves the use of a vacuum truck to aggressively pull a vacuum on existing wells that 

contain NAPL, in order to extract NAPL, soil vapor, and contaminated groundwater. A key 

objective was to assess the degree to which the LNAPL is recoverable at the site using this 

method. If successful, the AFVR would be continued until the LNAPL thickness is less than 

0.1 inch in each well. 

Prior to extraction, an interface probe was used to measure the NAPL thickness in the target 

wells, shown in Figures 3-1 and 3-2. Initially, all wells in which NAPL was previously 

reported were used to attempt to extract NAPL. Once the measured NAPL is less than 0.1 

inch, it is no longer practical to use those wells as extraction points. Instead, those wells will 
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1 be monitored periodically to determine if the NAPL levels are increasing in thickness. For 

2 the monitoring well that contains DNAPL, the 1M Work Plan called for an attempt to extract 

3 the contaminated groundwater and DNAPL. If this process were successful, extraction 

4 would continue until the DNAPL thickness is less than 0.1 inch. If insufficient drawdown 

5 occurs, or this technical approach is determined not to be sufficiently effective, future 

6 attempts to extract the LNAPL or DNAPL using this method would be abandoned. 

7 3.2 Implementation of Aggressive Fluid Vapor Recovery 
8 Two AFVR events were conducted by Alpha Environmental Services on wells in which the 

9 presence of LNAPL was identified from the July 8, 2002, and January 2, 2003, monitoring 

10 well measurements (see Table 3-1). The AFVR events were performed using a vacuum truck 

11 to apply a high vacuum pressure and flow rates to remove multiple phase (Le., vapor, 

12 absorbed, dissolved, and free phase LNAPL), volatile organic compounds (VOCs) from the 

13 subsurface via the wells. Results of the AFVR events are sununarized in Appendix D. 

14 The initial AFVR event was conducted on July 10 and 11,2002, and approximately 635 

15 gallons of liquids were generated from 6 wells. Groundwater made up the majority of the 

16 generated liquids, with only an estimated 5 gallons of LNAPL recovered. The wells used for 

17 the initial AFVR event were installed using direct-push technology resulting in small 

18 boreholes (I-inch in diameter). These small boreholes greatly diminished the radius of 

19 influence of the vacuum and is believed to have attributed to the limited recovery of 

20 LNAPL. 

21 To increase the recovery of LNAPL during the AFVR, two 4-inch diameter recovery wells 

22 (017RW01 and 017RW02) were installed (SCDHEC Permit No. HW-02-0S2) within the 

23 LNAPL plume. The locations of the new wells are shown in Figure 3-3. Recovery well 

24 017RW02 was installed at the location of monitoring well 017GWL03, which was abandoned 

25 by overdrilling. Recovery well 017RW01 was initially going to be installed at the location of 

26 monitoring well 017GWL04. However, due to the close proximity of 017GWL04 to the 

27 loading dock, the final location of 017RW01 was shifted approximately 3 feet to the 

28 northeast to allow enough space for installation, Well completion diagrams for the recovery 

29 wells are provided in Appendix E. Appendix G contains the development logs for these 

30 wells. 

31 The second AFVR event was conducted on January 9 and 10,2003, and approximately 735 

32 gallons of liquids were generated from the 8 wells, including the two newly installed 

33 recovery wells. As with initial AFVR, groundwater made up the majority of the AFVR-

34 generated liquids, with only an estimated 5 gallons of LNAPL recovered. Due to the small 
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1 volume of LNAPL, the LNAPL portion of AFVR liquids were separated with absorbent rags 

2 for disposal purposes. The newly installed recovery wells yielded only approximately 122 

3 gallons of total liquids for 3 hours of AFVR operations. In addition, measurable LNAPL was 

4 not encountered in the recovery wells. 

5 3.2.1 Conclusions 
6 The AFVR events did not effectively remove much LNAPL from the subsurface. Based on 

7 the site geology, the LNAPL appears to be located within marsh clay deposits and possibly 

8 some overlying fill sands. The LNAPL appears bound in the clay units and is immobile. This 

9 is evident in the fact that recovery well 017RW02 was installed in the exact location of 

10 monitoring well 017GWL03 (which historically detected LNAPL) and no LNAPL was 

11 encountered in the recovery well. As this recovery well boring was installed over 

12 017GWL03, product was observed on the drill cuttings. Likely the extent of LNAPL in the 

13 vicinity of H0l7GWL03 was removed during the overdrilling of the well. In addition, as 

14 shown on Figures 3-1 and 3-2, the extent of NAPL has not migrated significantly in a 3-year 

15 period. 

16 3.3 Dense Non-Aqueous Phase Liquid Recovery 
17 Monitoring well 017GW002 is the only well that historically detected DNAPL at the site. 

18 During past investigation activities, four wells (017GWOlD, -02D, -03D, and -04D) were 

19 installed around 0l7GW002 to evaluate the extent of DNAPL. DNAPL has not been detected 

20 in these wells since their installation. 

21 A DNAPL recovery attempt was performed by pumping the DNAPL from well 017GW002 

22 with a peristaltic pump during two events (February 3 and March 5, 2003). Less than 1 pint 

23 of liquids (ONAPL/ groundwater) were removed from the well. The liquids were solidified 

24 with absorbent rags for disposal purposes. The well was gauged on April 11, 2003, and a 

25 small amount of DNAPL was present but not at a measurable quantity. No ONAPL was 

26 encountered in the four wells (017GW01D, -020, -030, and -04D) surrounding 017GW002. 

27 Therefore, the ONAPL is considered immobile and isolated to a small area around 

28 017GW002. 

29 3.4 Waste Management and Disposal 
30 The following waste streams were generated as part of the IM NAPL recovery activities: 

31 • Fluids from AFVR; 
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2 • Personal protective equipment (PPE) and absorbent rags used for LNAPL/DNAPL 
3 separation; and 

4 • Soil cuttings from well installation. 

5 Representative analytical samples of the LNAPL and groundwater were collected prior to 

6 initiating AFVR activities and were used to evaluate disposal options for the wastes. The 

7 results of this analyses are presented in the Interim Progress Report of Monitored Natural 

8 Attenuation Pilot Test, SWMU 17, Zone H, Charleston Naval Complex, dated June 24, 2002. 

9 Waste profiles, waste manifests, and certificates of disposal for each wastestream are 

10 provided in Appendix F. 

11 The groundwater and LNAPL generated from the July 10 and 11,2002, AFVR event were 

12 disposed of by Shamrock Environmental Corporation at the disposal facility located at 6106 

13 Corporate Park Drive, Browns Sununit, North Carolina. 

14 After the initial AFVR, the contaminated groundwater, soils, and LNAPL/DNAPL were 

15 tested for PCB compounds to evaluate appropriate disposal of the wastes. The analytical 

16 results are presented in Appendix D. In addition, the soils were analyzed for semivolatile 

17 organic compounds (SVOCs) (see Appendix D). 

18 The analytical results indicated that the groundwater and soils were below Toxic Substance 

19 Control Act (TSCA) levels. The soil was disposed of by Waste Management Inc. (WMI) at 

20 Oak Ridge Landfill, 2183 Highway 78, Dorchester, South Carolina. Disposal of the AFVR 

21 groundwater and the well installation decontamination/ development water generated 

22 during the January 9 and 10, 2003 AFVR effort was handled by the EQ Management facility 

23 located at 5600 Fulton Industrial Blvd., Atlanta, Georgia. 

24 The LNAPL/DNAPL analytical results were at concentrations that required disposal at a 

25 TSCA approved facility. The PPE and absorbent rags used for LNAPL/DNAPL separation 

26 were disposed of as solids at Wayne Disposal, Inc. Site 2 Landfill, a hazardous waste landfill 

27 located at 49350 N. 1-94 Service Drive in Belleville, Michigan. 
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1 

2 

4.0 Conclusions From Interim Measure 
Activities 

3 

4 

The following conclusions were made based on the soil confirmation sampling and NAPL 

removal activities and results: 

5 4.1 Polychlorinated Biphenyl Soil Sampling 
6 • All surface soil concentrations of Aroclor 1260 in unpaved areas are below the unpaved 

7 industrial MCS of 10 mg/kg. 

8 • All surface soil concentrations of Aroclor 1260 in paved areas are below the paved 

9 industrial MCS of 57.4 mg/kg. 

10 Based on these observations, no soil remediation appears necessary at this time. Soil 

11 remediation alternatives will be evaluated as part of the CMS. 

12 4.2 Non-Aqueous Phase Liquid Recovery Activities 
13 • NAPL at SWMU 17 is relatively immobile and has not migrated significantly in a 3-year 

14 period. 

15 • AFVR is not an effective method of removing LNAPL from the subsurface at SWMU 17. 

16 • DNAPL is not present at measurable levels in SWMU 17 monitoring wells. 

17 Site wells will be gauged for the presence of NAPL during groundwater monitoring 

18 activities. Remedial approaches to address the risks posed by the LNAPL at the site will be 

19 evaluated during the CMS. 

SWMU17ZHIMCRREVO.QOC 4·' 
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Appendix A 



TABLE 2-1 
Statistical Exposure Point Concentrations in the Paved Area and Grass Courtyard 
1M Work Plan, Soil and NAPL Removal, SWMU 17, Zone H, Charleston Naval Complex 

Paved Area Grass Courtyard 

Sample ID Aroclor-1260 Sample 10 Aroclor-1260 
Concentration Concentration 

(mg/kg) (mg/kg) 

H017SBOOl 1.86 H017SBOll 0.187 

LH037SB014 0.14 H017SB022 0.49 

LH037SB013 18 H017SB010 0.0367 

LH037SB012 1.7 H017SB021 0.036 

LH037SBOll 0.46 HGDHSB040 0.091 

H017SB003 0.16 H017SB031 0.096 

LH037SB010 0.16 H017SB032 0.05 

LH037SB009 1.4 H017SB030 0.31 

H017SB004 3.85 H017SB029 0.53 

H017SB006 18 H017SWT02 180.00 

H017SB016 0.067 H017SB023 1.00 

H017SB014 0.34 H017SB009 6.42 

H017SB015 0.054 H017SWLOl 1.60 

H017SB035 0.079 H017SB019 1.90 

H017SB002 23.1 H017SB027 0.20 

H017SB005 0.0066 H017SB028 0.18 

H017SB012 0.0066 H017SB033 0.0066 

H017SB007 0.0066 H017SWT03 0.0066 

H017SB036 0.0066 H017SWTOI 0.0066 

H017SWB02 0.0066 

Arithmetic Mean 3.7 Arithmetic Mean 9.7 

Geometric Mean 0.24 Geometric Mean 0.18 

EPe (=maximum 23.1 EPe (=maximum 180 
detected concentration detected concentration 

due to lognormal due to lognormal 
distribution) distribution) 

EPe exposure point concentration 
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1 

Photograph 1 
Photographed by: Jed Heames/JJ Jones Date: 08-15-2002 

Viewing: Area in vicinity of H017SB002. 

Photograph 2 
Photographed by: Jed Heames/JJ Jones Date: 08-15-2002 

Viewing: Area in vicinity of H037SB013. 



1 

2 

Photograph 3 
Photographed by: Jed Heames/JJ Jones Date: 08-15-2002 

Viewing: Area in vicinity of H017SB020. 

Photograph 4 
Photographed by: Jed HeameslJJ Jones Date: 08-15-2002 

Viewing: Area in vicinity of H017SB020. 
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AFVR Event - Vacuum Applied to Recovery and Monitoring 

Wells/Calculated Parameters 
RW01 RW02 GWB03 

Time Duration (hours) 
1.5 1.5 1.5 

Average Temperature ("F) 
180.6 183.8 185.6 

Average Relative Humidity (%) 
2.9 1.3 1 

Average Velocity (ftlmin) 
5110 5277.1 6007.1 

Average FlO Reading (ppm) 
1 4 15 

Bwsw (lb. waterllb. dry air) 0.01 
0.0050 0.0040 

Bws (water vapor % by volume) 
0.0158 0.0079 0.0064 

Stack Pipe Cross Sectional Area (fi2) 
0.196 0.196 0.196 

Ts Stack Temperature (~) 
640.6 643.8 645.6 

Q"" (flow at DSCRM) 
812.5 841.5 956.8 

PPMw (wet concentration=measured concentraction) 
1 4 15 

PPMd (dry concentration) 
1 4 15 

PPM" (PPMv • volumetric concentration of VOC emissions as 

carbon, dry basis at STP) 1 4 15 

Ccm (mgldsm3
, mass concentration of VOC emissions as carbon) 

1 2 8 
Cc (lb/dscf. mass concentration of VOC emissions as carbon. dry 

basis, at STP) 0.000000 0.000000 0.000000 

PMR." (lblhr. pollutant mass removal rate of VOCs as carbon) 
0.00 0.01 0.03 

P~I (lblhr. pollutant mass removal rate of VOCs as Diesel 

Fuell 0.00 om 0.03 
PMR.ncsel (lbs, total pollutant mass removal of VOCs as Diesel 

Fuel) 0.00 om 0.04 
PMRliesel (gals. total pollutant mass removal of VOCs as Diesel 

Fuell 0.00 0.00 om 
Total Gallons of Pollutant Volume Removal ofVOCs as Diesel 

Fuel 0.03 
Gallons of LNAPL Removed as Product from Jan 9/10, 2003 

AFVREvent 

Total Gallons of Pollutant Removed as Product from Jan 9/10 
2003 AFVR Event 0.03 

Total Gallons of Pollutant Removed as Product Since Initiation 
of AFVR Activites jan 9/10, 2003 0.03 

N62470-93-D-3033 Task Order No. 038b1UST PT-5 



AFVR Event - Vacuum Applied to Recovery and Monitoring 
GWB04 GWOOI 

Wells/Calculated Parameters 

Time Duration (bours) 
1.50 1.47 

Average Temperature (~ 
210.9 211.4 

Average Relative Humidity (%) 
2.2 2.9 

Average Velocity (ft/min) 
2379 2331 

Average FID Reading (ppm) 
257 65 

Bwsw (lb. waterllb. dry air) 
0.0120 0.0190 

Bws (water vapor % by volume) 
0.0189 0.0295 

Stack Pipe Cross Sectional Area (fe) 
0.196 0.196 

T s Stack Temperature ~) 
670.9 671.4 

Q", (flow at DSCRM) 
360.0 348.7 

PPMw (wet concentration:;:;measured concentraction) 
257 65 

PPMd (dry concentration) 
262 67 

PPM., (PPMv, volumetric concentration of VOC emissions as 

carbon, dry basis at STP) 262 67 

Cern (mgldsm3
, mass concentration of VOC emissions as carbon) 

130 33 
Cc (Ib/dscf, mass concentration of VOC emissions as carbon, dry 

basis, at STPl 0.000008 0.000002 

PMRc (lb/hr, pollutant mass removal rate of VOCs as carbon) 
0.18 0.04 

PMRdiescl (lb/hr, pollutant mass removal rate of VOCs as Diesel 
Fuell 0.19 0.05 

P~iesel (lbs, total pollutant mass removal of VOCs as Diesel 
Fuel) 0.28 0,07 

PMRmesel (gals, total pollutant mass removal of VOCs as Diesel 
Fuell 0.04 om 

Total Gallons of Pollutant Volume Removal ofVOCs as Diesel 
Fuel 0.36 

Gallons of LNAPL Removed as Product from July 10/11, 2002 
AFVREvent 

Total GalloDS of Pollutant Removed as Product from July 
10/11 AFVR Event 0.36 

Total Gallons of Pollutant Removed as Product Since Initiation 
of AFVR Activites July 10/11,2002 0.36 

N62470-93-D-3033 Task Order No. 038b1UST PT-5 
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PROJECT NUMBER 

158814.ZH.EX.09 

IWELL NUMBER 

IRW-1 SHEET 1 OF 1 

• CH2MHILL ...... WELL COMPLETION DIAGRAM 

PROJECT: SWMU 17, Zone H, Charleston Naval Complex LOCATtoN : Charleston, South Carolina 

DRILLING CONTRACTOR: Prosonic Corporation License # 1435 NORTHING: 
DRIWNG METHOD AND EQUIPMENT USeD: Hollow Stem Auger EASTING: 
WATER LEVELS: 4.5 START: 1012312002 END: 10124/2002 LOGGER: Michael Karafa 

3 

2 3a 

1- Ground elevation at well 

2- Top of casing elevation 

3- Protective cover type 8 0 lch dia. flush mount manhole vault 

a) concrete pad dimensions 2 ft x 2 ft x 6-inches dee 

4- Oia.ltype of well casing 4-inch inside diameter schedule 40 PVC 

5- Type/slot size of screen O.Ol()..inch dia. machine sloHed PVC 

6- Type filter pack 20/40 Sieve Size Silica Sand 

7- Type of seal 3f8-inch bentonite !lets 

8- Borehole diameter 8 inch 

9- Grout Portland Cement/Bentonite Siu 

8 

Note: Diagram not to scale. 

5 

-t---- • 
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PROJECT NUMBER 

158814.zH.EX.09 

I~ELL NUMBER 

I RW-2 SHEET 1 OF 1 

• CH2MHILL ..... WELL COMPLETION DIAGRAM 

PROJECT: SWMU 17, Zone H. Chal1eston Naval Complex lOCATlON: ChariestOfl, South Carolina 

I 

3 

2 3a 

1· Ground elevation at well 

2· Top of casing elevation 

3- Protective cover type 

a) 

4- Dia.ltype of well casing 

5- Type/slot size of screen 

6- Type filter pack 

7- Type of seal 

8- Borehole diameter 

9- Grout 

8 

Note: Diagram not to scale. 

5 
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cc. ... RACTOR PRODUCTION REPORT oae 
(Alladl Mfi1ionaI Sheets W Necessary) J .. ....,.9. 

2003 

Con1ract No. CTO# I..ocatloo Report No. 

158827-02-107 Charleston Naval ComDlex 001 

ConIradDr. Alpha Environmental Services. Inc superinllllldenl: PaIrick 

AM WMher Smny / PM Weather Sunny Max Temp 62 "f/ !.in Temp 32 OF 

was A Job &teIy loIeeIing Held ThIs Dale? 181 Yes DNo ToIIII WodIId HaulS 12 
lOB '11,,,-,,,,,,,,-- On Job SIll ThIs DaIa 

5ARTY 
Were There Any Lost nne Accidents This Dale? Dyes 181 No ~ToIaIOf 0 
(ly" ... capJtI ....... CI6K\~ ="HauIS~ 

Was T~V EIectricaIIHIgh Wook Done? Dyes 181 No 10IIII_ HaulS 12 
,11 ... ----___ FRlIII SIal! Of 
Was HazanIous MaMrtaIIWaaIe Released Into The ErwironmenI? DYes 181 No 

ConsIructiDn 

" .... --,,_ .. _-
list &teIy ActIons Tabn TodaylSalely Inspections ConducIed: Tailgale &teIy Meeting 181 I SaIaIy RequiIana1Is HIM 

Been Mol 

Tailgate Safety Meeting Held at 0815. Discussed project scope. contamination issues 

Equipn1llltlMalerial RsceIved Today \0 be klooIpoiaied in Job 

PID 

CcnsIrucIioo lIld PIa1I EqoiiJII8III d Job Site Today. IncbIe Noo1ber d Hours Used Today. 
(1) PIck-up Trucks 
3,000 gal Vacuum Truck 

. Walk Pwt'onnId TacIIY 

Walk LOCIIIIon IIId EmDkMlr ...... Tilde lira 

SWMU#17 Alpha 1 PM 12 
SWMU#17 EQIS 1 H&S 12 

RemarI<s 
After meeting with JA Jones a safety meeting was held to discuss all issues of the project. 
Performed AFVR on eight wells for one hour per well. Removed approximately SOO gallons of 
material from wells. Performed stack test on truck every fifteen minutes. Completed AFVR 
operation. 

.~ ,4;2-.</ //7;',,:3 
/ eonnc:m DaIa 

ero 002M'ROOUCTIOHflEPORf PAGE lOFI 



co, .. AACTOR PRODUCTION REPORT Dale 

(Allach Add1IonaI Sheets W Necessary) .,......,.10, 
:zooa 

ContJact No. CTO# LocaIion Report No. 

158827-02-107 Charleston Naval lex 001 

Contractor. Aloha Environmental Services. Inc 5upeo bUlidell!: PaIrick 

AM WeaIher Sunny / PM WeaIher Sunny Max TIII11l 62 Of/ Min T III11l 32 OF 

WE A Job Safely Mealing Held This Dale? 181 Yes DNo ToI8IWaIIIld Ibn 12 
lOB IIV .. _ ....... __ On Job S11111IiI DaIa 

SAFETY 
Were There Any LosI TII1l8 Acddents This Dale? Dyes 181 No CuIIIIaINa ToI8I 01 12 IIV .. _ ........... 06HoI_ 

=-~ 
was TJeI1ChlngIScaII ~ Work Done? Dyes 181 No ToI8I Wodtlbn 24 IIv .. __ .. ____ 

FnmSllllOl 

was Hazadous MaIerIaIIWaIIIe RIIIeaIIed Into The EnvionmenI? DYes 181 No 
COnorucIIDn ..... -_ .. _ ... _-

list SaIBIy ActIoos Taken TodaylSslllly ~1SPIIdioI18 Conducted: Tailgate Safely Meeting 1811 SafBIy~-_Mol 
Tailgate Safety Meeting Held at 0630. Discussed project scope, contamination issues 

EquipmentIMaeri ReoeiWld Today to be IncoIjXliated In Job 

PID 

ConsIrucIIon lIld 1'11111 Equipment d Job Site Today. Include Numberd Hws Used Today. 
(1) PIdc-{lj) Trud<s 
3,000 gal Vacuum Truck 

Work I'tIfonnId Tadav 
Work I.aCIIIan II1II NumIIIr Tilde l1li 

SWMU#17 Alpha 1 PM 12 
SWMU#17 EOIS 1 H&S 12 

Remart<s 

Tailgate safety meeting was held to discuss all issues of the project. Performed AFVR on 
eight wells for one half hour per well. Removed approximately 235 gallons of material from 
wells. Performed stack test on truck every fifteen minutes. Completed AFVR operation. 
Decanted approximately 735 gallons of material into totes supplied by CCI/Jones, Used 
3,000 psi hotsy to decontaminate tank. Gross deconned the tank using water and then 
tripled rinsed inside using hexane solvent. Once the tank had been triple rinsed three wipe 
samples were taken from the front, mid~e and back ~~~Obilized a~~ 

" ~ ~. /, ~O oj 
/ CcnWI:bs DaIa 

CfOOO29IPRODUCTlON REPORT PAGE' OF' 
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I 
I , 
I 

lndus1rlal ServIces. Inc. I 
5600 Fulton 1ndus1IioI6IVd i 

A1Ionta. GA 30336 I 
I 
! 

! 
! 

Certificate of Di_posal 
This certificate is to verify the waste speci~ed on Manifest/Bill of 

Lading It 01 ] 03 has been Pl~perly disposed of In 
accordance with all local, sate and f~ regjations. 

FACILITY NAME: 

EQIS Atlanta 
Transfer and Processing 

5600 Fulton IndusfriaJ Blvd, SW 
Atlanta, GA 30336 

404 49+-3520 
404 494-3560 fax 

! 

(I ~-+---~! 
Authalled SlgnatU"8: --...l.---,GlC7--~---"::"'=;;:;=!=1 ===--__ _ 

01 JPd}60 I ~ Date: 

1 

, 

I 
! 

11Icri< you for ChooIIng EQ os your ErMavnenIoI Ma1agement COI"fl)OnY. ~ villi us on \he ~ at: www.aqonIne.com 

I 

• 
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03/03/2003 13:05 7345727553 ALPHA ENVIRONMENTAL 

EQ TrackJDlI ;1 , 
WASTE CHARACTERIZATION ~PORT 

TO 1lIPIDm: YOllll WAITI APPROVAl., PLUS COam.Ij"r. THIS JOlMll'lITULY 

City N CHA'f 'ff1'f!N S" 1C ~ ~ 
Cowty 

Mt· ... _ ... (;{·_O 
c",, __ saw_Zlp __ ' 

at..,. .. , tAolIIICC Q'Ti41tv!dy 

ltde 
PIo ___ F", 

1.1)~' VObatn& SI. Of! ; ON! 
~. ~"""'l' t:l Oot TI ... Onl)' 110 .... l1li 

2.,2) DOT 8~ip,m, til .. NQN~'nUAlJPn NPN.HAzAROOllJ 
lUUB 

C'1f __ a .... ~ lip 

c"".." 

Phon. __ Ii. , 

TtcMKlI CoDIKt)'Otq PAng 

fhonf -=- Pit . 

wuto Co ......... NUl<' CROUNDWATIR AND On. . 

J.6).J)qcrfbe thl c:tmp:,.;t;on oflht ..... (i.c.lery chlmltal to~",oLlftdi. 00;\ WaI,,_ ppt. d.~ •• "',) 

OIDUHDWATIB II en It" On. J"~ 
- .. ~I\ __ "" ......... _>~t.o_ .. 

l.7)Dou !loI. ""i ...... ,.,.,~ '!PI_II'" JOjj1 t:l y" !I "" 
1.8) Dooo ... , ...... ___ doIa:i! "' ..... ..,.' 0 V" 81 No (Dotori.!o _, .... 2.';",,"" f1> .!.ro,) 



03/03/2003 13:06 7345727563 ALPHA ENvrRQNII\£NT Al 

BuM upooIl!.CU _ rquIIIi_ (~cn.26I) ohI MicIIIpc~I~51IlIlltt: 
4.2)101b1 ..... AlCIIAlaQ. d'",_(JI,K.ro.\J)'I Ov. 
H) I. 01111 a MlCBlG4i't 1IAriM ..... (0tIIw IIIIa l\.CM)? 0 Y .. 
4..4) It 1I\jo. MIClDG»IIlOII·h...tD .. JiqlOid lncIuotrial....,.7 
4J) I. tbIIa tINIVD&AL _1 
4.6) Does tlilWloll .... !.DR .... __ datdc7 

~Y., 

ov" 
OV .. 

•. 7) IIthio VI IPARCIIA ....... m.bomd ....... (DOOIoD04l)' I:l V .. 
'1) WI\OI i.lIdull pottIloflbit _7 0<90"1' 

131 No , 
181. No 

OND , 
181 No 

®No 

I1!iNo 
0. 'o-l4(J'p 

~NO 

WII!' Cod< (I) 

o J40-199'P 
'.9) II III. ,...... III o.d4i...., 

4.10) WbIt i'lIttpH .ttill,_, OVo, 
I!!I $.10 Dl0 .... 1.' 

4.11) 00.. iIIi' _CGD!4Ia _ .,....cde! 2.l0ppm? 
4.12) Dot. iIIi. _ -.III r_n Mild. ~ 500 ppm1 
•. 13)11"'._ ........ ......,., 

<:oa 

0004 
llOO1 
POO6 
D007 
DOO! 
DO<W 
0010 
0011 
DOll 
DOll 
DOl. 
D015 
DOlO 
0017 
0018 
0019 
DOlO 
0011 
DOll 
DOll 

......,.lA¥<I 
TCI., ('"f'I) 

"-;. , _ 100 

C-" I 
0000n0I1III , 
I.tof S 
~ OJ 
s.J.il,lln 1 
&;/... $ _ O.Q;/ 
~ 0.4 
_,..hlor 10 
Toupbool 0.5 
1,4.0 10 
2".Hl <'I""') J 
..... OJ eo.... _Wando OJ 
~ 0113 
Cllcr,",*, IOQ 
Ck_ .~ 
..c..1 300 

c... 
DO~ 
llO1$ 
DOl' 
DOV 
Imt 
0019 
POlO 
DOlI 
OOl2 
DOl3 
D03< 
DOl) 
0036 
DOl? 
DOlS 
DOl9 
DOlO 
DO" 
D042 
0011 

OV .. 8'1'10 

ov .. imiNo 
DYe, IBI;No 

4.14'Th.~~intwmdi"" .. ~0fI: OAII~.~ •• ttlctlIofTlVlniJ lSI~wKDo~ CSlIJofl 'Il) II'lIIlIi ...... ,.._ ~)_, ~ __ ",_", ... cIor1yiq -~(U" It s.c .... $)10 y" 0 No I!!II<I.\ 

11 .. 1, 



e2/28/20e3 11:26 7345727563 
ALPHA ENVIRONMENTAL 

W2/2~2813 18:8( - 7346~1S63 FAI£ e. 

--------------------~ ... ,;,.~,~~~~~ •• ~~ii~~~::, •• ~----~--------------
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~_ ...... CRI"IMI\II ."'" a~.. 0"" 
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'l\ f0"'U \ 
NQlN-HAZJ~R[)OUIS WASTE MANIFEST cfJ ~. 

Name and Mallng Address 

U$ 
I 

10. 

G. AddItIoMoI DescrIpIIons lor Malerlals listed Above 

15. SpecIal Handling instructions and AddIIionaIlnlormaUon 

IN CA5€ 0(: EH£RG..e.Nc..'I,' /. '&60 '115- "~4 

19. Discrepancy Irdcalion Space 

20. FactIty Owner Of Operator; CertIficatIon cJ receipl of the waS18 malerials as noted In item 19. 

CF14 CllOOl ~® (800)621-5606 wwwlatlt!ll1lilSleu:om 

"""'''' Doclment No. "3 

H. Hwdng Codes lor W8$lS listed AbcMI 

2. Pagft 1 

~ I 



.. - .......... ,,, 

Industrial Services, Inc. 
5600 fulton Industrial Blvd 

Atlanta, GA 30336 

Certificate of Disposal 
This certificate is to verify the waste specified on Manifest/Bill of 

Lading # 011 03 has been properly disposed of in 
accordance with aUloca!, sate and federal regulations. 

FACILITY NAME: 

EQIS Atlanta 
Transfer and Processing 

5600 Fulton Industrial Blvd, SW 
Atlanta, GA 30336 

404 494-3520 
404 494-3560 fax 

(I :?..--\--~ ~ 
Authorized Signature: ----'-.-----(e~71--~-....:....-~:::==--__ 

J 
----~ 

Date: Dl (2if/60 

Thank you for choosing EQ oS your Environmental Management Company. Please visit us on the web at: www.eqonr .. e.com 



NON·HAZARDOUS WASTE MANIFEST 

3. ~ Name.rld MaIIng Address 

CHNU:STON NAVJ.L. SHIPYARD 

cooe IQ8.IUI.DING lOll 

CIWru:STON, SC 2Il4OO 

~-'-I ) 
5.r~1~

Namt 

sa tI)lIS'ffi/AI.. SERVICES 

N .... 

• 

... 

CF14 

1. Genttatof's US 

( ) . 
US Ef'A 10 Nwnbet 

t.1IOOOO131202 

E. State FacIIty'fllO 

• 

Slgnlttn 

0/ 

MonIh Day YHr 
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Industrial Services, Inc. 
5600 Fulton Industrial Blvd 

Atlanta, GA 30336 

Certificate of Disposal 
This certificate is to verify the waste specified on Manifest/Bill of 

Lading # 31103 has been properly disposed of in 
accordance with 01/ local, sate and federal regulations. 

FACILITY NAME: 

EQIS Atlanta 
Transfer and Processing 

5600 Fulton Industrial Blvd. SW 
Atlanta. GA 30336 

404 494-3520 
404 494-3560 fax 

r-)~_ 
Authorized Signature:_-+_ -~-+T------'==----

Date: 31 Z6')63 

Than~ yau for choosing EO as your Environmental Management Company. Please visit us on the web at: www.eqonflne.com 



ol!!\omI I: 
enemor Name 
ck Up Address 

!;ler2.10r Contact 
.one Number··
llli~g Mdress 

)cess Generating 

6 J (15 Corpo:2le P",K Dr. Brollll5 Summit, NC 27214 
Phone No: 336-3iS-J989 Fax )\0: 336-375-1801 

/3f>~( 
.. .._:_::,,,:_APpro'y~l)::?umb.er-O..nr:Ut~---:-..:~-~-=- ._ 

__. -: C~ '~::-:-:~. c ::~~~::. _Name-ofWaste-":-IVu. tf,:/Ii...J .. hro--.-
Material Characterization Fonn-- - .. -. --- - . --- :.:~ _ -_-:_: ___ .: ____ _ 

:his waste Slrem) subject 10 categorical pmruunent di~cha:ge S'.!1ldards listed in 40 CFR 400 through 471 1 0 Yes)if No 
lfyes, which catego:y applies: 
Pluse see reverse side for listing. 

:tion 3: Material Characteristics 
·sical State @ 70"F: ht:L% Liquid 
"ers: __ One 
-:l?<ble@ 70"F: ~ Yes 
~r: ~;:·:;e ~ S:::;ht 
~ping Vobme: ~ EalJons 

% Slud.e __ % Solid 
X T\\'o - Multi 

~o 
~.£;,: 

__ ycs"jbs 
S~;, 7'J~ 

Czr"101 es 

ien S: Che::1icaJ Ccn"iruen" (\Iust Total 100%) 
'd~1<-- . 
;:',.l 0,/ i-H=% /., % 

% 
% 

" ." 

% 

::m iO Section 1 I Se::lie-n ]2 
(X I O~O?p;n) Hzlogens: ETL': 0; I 000 lb) 

<:0 Chlorine 0 % ~ <2 
:'0-100 9rcmine 0 " 0 :-~ .. 
1 ~):'-:()0 Fluorine Q .' 0 5-9 " :00-3(10 lodine 0 % 0 9-12 
::C!(;-!(JO 0 J:- J 5 
:).,: .:<) TOla) 0 % 0 >15 
. - ~.: 

Q ~r:;J 

: !: 0 :~;-;i S~1~de5: {) .... OJ ... : Q ?;;7i .';"7_71O,';,: Q :,:-:;; 

·• .. ;.·::::':;:;01: OIJC Ce."],'ficciion 

Color v.;..-,·t..$ 
Viscosity -LLow 
Po~,..ble @ 70"F:--2L. Yes 

__ Medium 
~o 

__ Egh 

:>.;:c,;,t: ~fiCJLj""j,:-::--:-__ ,-;--;-_---:::-___ _ 
Frequency: __ Week __ Month __ Year ____ _ 

Seerion 6 Section 7 
Flash Point: pH: 
0 <IOO'F 0 <2.0 
0 - 101-140"F 0 2.1-6_0 
0 141-200"F ;& 6.1-9.0 

Section 8 
Spec. G:-.,;:y: 
0 <0.&0 
% OJI-1.0 
0 LGI-12 

Sec:io~ 9 
TSS: 
;K <C5 
o 0.>-: 
0 " , -~ '-.~ 

'% >200"F 0 9.1-12.4 0 L:l-L~O 0 5.(-:( 

E~ct 0 >12.5 0 >l.~ 0 >:: 

Se:rion ] 3 Mel2ls ~ To:als OTCLP Ref L~:-:1.il .:' ... -n01...::1: 

DOO4 Amnic (As) 
DODS Earium (Ba) 

>.0 d § "._J 
J«) 0 :;~ 

, 

DOO6 Cadmium (Cd) 1.0 
DOO? Chromium (Cr) 
DOOS Lead (Pb) 
DOO9 M ereury (}Ig) 
DOlO Selenium (Se) -
DOli Silver (Ag) :.0 V -

Co??er (Cu) _C> --
~i cJ; e! (\'i) 
b1C (b) 

:.. ... ~:: ~"':'. !:,~,;::~: \\~..:. ":',r ~"Sl(, ,! 6t"~=i~ C:. ::. • ..!! fC':-::. :::'.(\:.!~ .,::.<~,:.,!:! i.:'': lr!:~ co: "':-:"-o-'~··lw('lwJe4e c~;b(' wZSlc Fe:1n;~:'f ?'~! 1~ !-7?".:::':! :,c:..:!i~:';:-: 
!i{ :! ;-,('1: :e :"'Clei t!.:;>e:;:le; i:; .:(. C;?. 2t·L S~~. : ~:.c i~' l;r:':':'i:~jc ;:'="c~'=;:Jo::'! ~; fa:-'!' i:. .:(1 CF'R 2{'E.~: 0: RC.i\.~ Se:::'.w= ~:(..;.( 



,.RflV} - Gal\ons: __ ~1~51-____ _ 
Date: I - " 
Manifest Ii: J1ZJIJ 

G-::;";sirv 
SSW: 

fi Cr.it #: -i~ihtFl-"1-f----

Wet Cbemistrv 

-:1.-<'=-_':;')J<:;!..,--lAs Is ~r 1:1 E.X!:action 10% Dispersion) 

J..,._/.c-"_,--~~ __ lb;.'g3.1 
% Organic (Free) __ ,_I __ ~; 
% Orpnic (Soluble) - % 

Org.;n;cs (Tolal) 
\Va:er 
SoEc; 

(Cooked CenrrifJod) & ;:-
----_% 

ute,:._-=() __ ~ , 

--r-r>""""/'---P I. 
---,U",,-_7,--_gal. 
____ --ega I. 

Time In: 

Metal Analnis 

Ag /,~ ppm 

Cd ~V7 p~: Cr 17'7'2 
Cu ~'-z'L ppm 
};i "- D l ppm 

Pb , fLU ppm 

Zn l-/£l ppm , 
:::l~;h Point:: 
)· .. ::-::noni:l: 
S".;~i!(!~: 

___ 7,-',-'P __ 'F Phenol __ "O.---,ppm 
c· e 

_~:l<-_-,p?m Glycol: ____ --'ppm Virus Check: egat" I Positive 

_~~_--7' __ (+i-) (/ 

lialogens: ~ ~!-Clleler) Halogens: ____ -->ppm (Chlor-D-Tect) 

R.", wi Acid: ~. --.,/-:7'-----------------------------

lb.., wi Caustic: ll!fiii'e __ 7~-----------------------------
R"n wi Water: ?tge _~/-:-________ =:___;_=--_==------------
Rxn wi SawQ: ____ "'/ _________ Misc wi Oil: ___ -_____________ _ 

L2ycrs: 
,,!.;:pe:ltance: 
O~,:;: ~ 
Viscosity: 

Phnical Description 

6J ? 3 ~ Pumpable: (£) No 

h~./IO Color: ~ 
7S~lib~'I-;:J~~~I~~~,d~~S-:'-on-£----~D~<-5C-"~·b-e: 

Pourable: ~l\o 

~ #2 "-1 #5 ;;6 Sludge Soli~$ 

Cnloading Station: 2 3 
Pretreatment :\Iethodologv 

4 V 6 7 Water Tank: TWI TW2@ 

Hocdling Method: 

H,ndling Codes: 

~ D.~F O@ SolidifY Gas Recycling Dir Discharge und Fmn Glycol Recycling Used 0;1 

~ @ W,!03 IU!O~ w,,!05 H.\106 W,!07 w,!OS IUI09 w,1I0 

Hdth & Safety Concern: --,..,.c---""'<;:,-------------------------------
Comments: / '1 ---...... 

L., ........... 

Analytical Certified 8y: _'!.f.I.JITf-fL _____ ~ _____ Date: 1-//-l~~ 

l OfT-Spec Discrepancy Form 
NeVI' Cost: 

P"rson(s) Contacted: 
P~on~ Number: Call ~h~e By: 

Time: . 
. .1"uthorization From: 

:'-If""t Approval Of Pricing: 

Discharge 
Gallons:_______ Start: Stop: 

• 
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! 

i 

Post Office Box 14~~1' l;;reensooro, Nv ""~I" '\OUUj 11111-1096 

MATERIAL MANIFEST 

[Oz.·AFv'-CZ.-09 ZS- I 

N04-ii~ cSA,U.tfSl<'rlI S.c-, Z'1,//9-?CIO 

MANIFEST I 29120 
Date: 1jI~;1J Z-

Phone No.: (f0) 7</I-UP 
EPA 10 No.: /J'eY 2-/ 

":ocess which generated waste: . . . . 
I certify that the materials described below are properly descnbed, classified, packaged, marked & labeled, and are In 
the proper condition to be transported as specified by the Department of Transportation. I certify that the waste 
described below is non hazardous in accorda~ce with the Environmental Protection Agency. I certify that the specific 

Jate 

w~ste w~s _deliv~red to the carrier named below fO~ aZic~ted. 

t' - I I (r- Signature /- _ " 

"" PROPER SHIPPING NAME HAl DOT 1.0. ~G QUANTITY CIRCLE CONTAINER ERG. 

AS LISTED ON 172.101 CLASS NUMBER GROUP UNIT NO. TYPE NO. 

TABLE 

... .: 1';'- K£C.U.Lf>.,[E D 11~C':-1- I ~ ~ 
~ "L.A.\\' iX~ -; . 'iJ" "-. ~ 0 , <t [1 I-/l~ (,,035 

unds 

I I~ /" NC":", "'If\. Tons CM 

(' Ij Q... 
Cu. Yds. OM 

OF 

SHAMROCK ENVIRONMENTAL USE ONLY 

DESCRIPTION OF MATERIAL CIRCLE AMOUNT SOLIDS AMOUNT LIQUIDS 
FORM 

,j 1>1£ R A. "l.l> k.tc L () \ L GALLONS TONS NO_ DRUMS GALLONS 

CONTAINER I NUMBER SOLID 

OJo 1- 11tl3-,J 
LIQUID 

SLUDGE 

FACILITY USE ONLY 

Transporter: SHAMROCK ENVIRONMENTAL CORPORATION 

6106 CORPORATE PARK DRIVE 

Unit Number(s) _-",U'--L1 -1.2 ____ _ 
Phone No.: (336) 375-1989 

BROWNS SUMMIT, NC 27214 EPA ID No.: NC 0000 942144 

Vehicle License Tag Number(s) .' 9 '15 L 9' L.,.y Container: I/,JC fjc,c: K 

Transporter Certification: 
24 Hour Emergency No.: ---,(",3""36"").."3"-.75,,..-...!1,,,98,,,9,--_ 

I certify thai Ihe specified male rial '!'J I l sf, ~ d ~ a re~stered (licensed) vehicle to the facility named and was accepted. 

Pick-up Driver's Signature , . , Date z-11·- 0 J--
Delivery Driver's Signature . ~ Date '7 I { -0 h 
Facility: ---==-==-:::':'=''=':'':':':':::':'::=::!-'-'=\F-'=-=.!=='-- Phone No.: (336) 375-1989 

6106 CORPORATE PARK DRIVE Contact: ____________ _ 

BROWNS S~MMIT. NC 27214 

Handling Method: H"", l *",,,,, 
cility Certification: 

.~ ... ~ertify that the transporter above delivered the specified material 10 this facility and was handled in the above listed 

nandling~od/ ~.../7 <~ 
Date: 1~&L-- Signature:~~~~~~ZO>~~~(~:;5~~~~ __________ _ 

. ~okREHIN . -':';~ 
--~ --- ---_. -,---._---"------- ------ ---_. ---.--
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U) Irlhio aM1ClllGAN IIOO-boari""'lf<luld loduItrIaI WIft" 0 Yn 
4.5) II tills a V/'IIVI:NAL _1 0 Y .. 
4.6) Dooa Ibto _. ~LDJ\ Ir __ lnIol CY" 
4.7) 10 tills MSPARClIA """'J!d!lj!!huordouo -(DOOI·O~m 0 "OS 
4.1) WIllI! iuh.1Iaoh "",III otlhJor _7 0 <~ ... 
•. 9) 10 dIO ,,_ .. <OOdi ... 7 

I8I!No 
~!N. 
GI:No 
1811101. 
OI90-1~'F 
I!!IIN. 

lS;IIj 

o 140.i99'f 

4.10) 'M1at if lb. pH 0(11111 _1 0 ~ 02-4·9 

OYN 

1!!15·10 o 10.t-ll.4 
•. 11) Dooa tIIu "uIo ... ,*_ ... )-,!.~ Z50ppm? 
4.1l1 Pooo lIIi. 'O'UIc __ ._i .... l4do:!: SOO ppm7 

4.13) It lb. wale .......... fit""'" 
eo •• 
0004 
DOOl 
0004 
1)001 
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.......... ~ Ta.f....., -. ~ _ lOC 
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WASTE MANAGEMENT OMSION 
MICHIGAN DEPARTMENT OF 
. eNlilRoNMENTAL OWl-L1TY 

-t tfjJo ~tll> 
DO lIoT WRITE IN THIS SPACE 

ATT. 0 OIS.O REJ.O PR.O 

SOUD. 

20. Faciity awn .. or OperatOC Ceo1itIcatJon of recelpl of iwaJdous ..-." 00Y0n0d by IhIs as noted In flam 19. 

c 

~ U"ICIer autnonIy Of ..... 111 at 
Part 121 Of Act 4!iI, 1994, U antnded 

F .... Io .. fMY aubJect you 10 • 
atNnII WtdIot cMI~ .. under 
8ec:IIonI32""151 0..»4.12118 Ma.... 

, 
~I,,"-I_I 

Day Year 
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T
his certificate is to verify the w

astes identified as ~tc~BOoL--->~~~·~h.J.-_
_

_
_

_
_

_
_

_
_

_
 _ 

and specU
ied o

n
 M

anifest # ff)T..S;<6 :s=TC6 
. L

ine Item
 lia... has been laridfilled o

n
 

4-L\-
.2003 in

 accordance w
ith all local. state and federal regulations by: 

W
ayne D

isposal,In
c. 

(E
P

A
 I.D

. # M
ID

048090633) 
49350 N

.I·9
4

 S
ervice D

rive. B
elleviU

e. M
ichigan 481 [1 

T
elephone: 

1-800·K
W

 A
L

IT
Y

 (592-5489) 
F

ax: 
1-800-K

W
A

L
F

A
X

 (592-5329) 

U
nder civil and crim

inal penalties o
f law

 for the m
aking o

r subm
ission o

f faise O
f fraudulent statem

ents o
r representations (1

8
 U

.S
.c. 

1001 and 15 U
.S

.C
. 2615), I certify tluit th

e inform
ation contained in

 o
r accom

pnying this docum
ent is true; lIC

C
urate and com

plete. 
A

B 
to th

e identified section(s} o
f this docum

ent for w
hich I cB

llllO
t personally verify truth and accuracy. I certify as th

e com
pany official 

having supervisory re&
ponsibility for the persons w

h
o

 are acting under m
y direct instructions m

ade the verification that this infonnation 
is true accurate an

d
 com

plete. 

A
uthorized Signature:._d..::w.J.A~a.Alc""'~~(f'{-· ,-<c;;;:.~k~QL..-i--= _
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FENN-VAC, INC. 
A WHOLl \' OWNED SUBSIDIARY Of REPUBLIC SERVICES,INC. 

P.O. Box 62679 
Nonh Charleston, SC 29419-2679 
(X43) 552-R306 - Fax (843) 760-5220 

February 10,2003 

CH2MJones 
115 Perimeter Center PI 
NE Suite 700 
Atlanta, GA 30346-1278 

CERTIFICATE OF DISPOSAL 

Fenn-Vac received waste material from Southern Division Naval Facility on Monday, 
February 3,2003. The waste consisted of twenty (20) 55-gallon drums containing IDW 
soil. 

F eon-Vac hereby certifies that the waste material identified above was received and 
disposed in compliance with state and federal regulations. 

FENN-VAC 

~f2L 
Jennifer R. Crim 
Environmental Coordinator 

@ Recycled Paper 



3. Generator. Name and MaIlIng Addreu 
··~ •• "'I ~r I 

11. W .... ShIpping NMMt and 

d. 

o. AdditIonal Oesaiptions tor Materials Usted Above 

1. Generalor'a US EPA to No . 

....... ~ t)·,v'~'C_ 

U..rt..\o..~ j,\<.. 0\ 
rJ (+V-.-\( .::,\.0". Sc 

us EPA 10 Number 

15. Special Handling Instructions lind AdcIIionaIlnformadoo 

PrintecVTwed Name 

19. Oiacntpancy Indication SplIce 

Fdity'sPhone 

(y",,>,) '5")(.-'-(-7) I 

20. Facility Owner or Operator: Certifgtion of recejp1 of waste materials covered by this manifest excepl as noted In rrem 19. 

ORIGINAL - RETURN TO GENERATOR 
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Appendix G 
SWMU 17, Zone H 
Soil and LNAPL Removal Interim Measure Completion Report 

SWMU 17 1 RW-1 
Date 10/28/02 
Developer: Prat Shaw, EEG 
Total depth: 7.40 
DTW:3.64 
Water Column: 3.76 
One well volume: 1.3 gallons 
Three well volumes: 3.9 gallons 
Start Surge: 1153 
End Surge: 1201 
Start Development: 1202 
End Development: 1237 

Time Depth to H2O pH 
1229 6.8 6.76 
1234 6.8 6.95 
1237 6.8 6.95 

Cond Turb 
1.46 
1.45 
1.45 

Note: Approximately 9 gallons purged from well prior to initiating water quality readings. 

SWMU 171 RW-2 
Date 10/28/02 
Developer: Prat Shaw, EEG 
Total depth: 9.02 
DTW: 5.13 
Water Column: 3.89 
One well volume: 1.3 gallons 
Three well volumes: 3.9 gallons 
Start Surge: 1301 
End Surge: 1309 
Start Development: 1310 
End Development: 1406 

Time Depth to H2O 
1400 8.55 
1403 8.55 
1406 8.55 

pH Cond Turb 
6.81 0.92 
6.88 0.92 

6.9 0.92 

12 
8 
5 

14 
10 
6 

Note: Approximately 11 gallons purged from well prior to initiating water quality readings. 

Page 1 of 1 

Temp 
25.4 
25.4 
25.1 

Temp 
24.9 

25 
24.9 
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CH2MHILL TRANSMITTAL 

To: David Scaturo From: Dean WilliamsonlCH2M-Jones 
South Carolina Department of Health 
and Environmental Control 
Bureau of Land and Waste 
Management 
8901 Farrow Road 
Columbia, SC 29203 

Date: July 14, 2004 

Re: CH2M-Jones' Responses to Comments by SCDHEC regarding the Soil and LNAPL 
Removal Interim Measure Completion Report, SWMU 17, Zone H, Revision 0- Originally 
Submitted on April 6, 2004 

We Are Sending You: 

X Attached Under separate cover via 

Shop Drawings Documents Tracings 

Prints Specifications Catalogs 

Copy of letter Other: 

Quantity Description 

2 CH2M-Jones' Responses to Comments by SCDHEC regarding the Soil and LNAPL Removal 
Inlerim Measure Complelion Report, SWMU 17, Zone H, Revision 0 - Originally Submitted on 
April 6, 2004 

If material received is not as listed, please notify us at once. 

Copy To: 

Dann Spariosu/USEPA, wIatt 
Rob Harrell/Navy, wIatt 
Gary Foster/CH2M-Jones, wIatt 



Responses to SCDHEC Comments 
Interim Measure Completion Report, Soil and LNAPL Removal 

SWMU 17, Zone H 
Charleston Naval Complex 

June 15, 2004 

Comments Prepared by Jerry Stamps 

1. General 
The Interim Measure Work Plan proposed collecting confinnation/ delineation samples 
and removing contaminated soils with Aroclor 1260 exceeding the unpaved surface soil 
MCS of 10 mg/kg. In addition to the delineation samples, the original locations were re
sampled to confirm the original detections. Upon collecting the additional soil samples, 
the results indicate Aroclor 1260 concentrations below the planned MCS. Therefore, the 
Navy is recommending that soil removal is not necessary. The Navy must present the 
rationale for why the original contamination no longer appears to be present eliminating 
the need for excavation. 

CH2M-Jones Response: 
As noted in the SWMU 17 IMCR "'port, re-sampling and analysis of soil for PCBs at several 
areas of SWMU 17 did not detect PCB concentrations as high as previously reported. There are 
several potential reasons why the re-samplingfound lower concentrations. Soil contamination is 
known to be often more homogenous than groundwater contamination, so some variability in soil 
concentrations is expected. For the locations where lower PCB concentrations were reported 
during re-sampling, it is likely that the amount of PCB contamination at the particular location 
was very limited and localized. Thus, moving away even a short distance from the original 
sampling location ensured that the collected sample was in an area less impacted than originally 
sampled. Under such conditions, the amount of contamination originally reported can be 
concluded to be limited in extent. 

The finding of lower PCB and other contaminant concentrations during re-sampling of soil has 
previously occurred at a few other sites at the CNC. For example, at AOC 709 (Zone H), another 
site with PCB contamination identified in soil, extensive re-sampling of the area did not confirm 
the concentrations of PCB originally reported and the site was subsequently closed out. 

At SWMU 17, the site is recommended for a CMS to address contamination of soil and 
groundwater. Thus, the PCB contamination reported in soil will be appropriately addressed. 

Comments Prepared by Don Hargrove 

1. The development logs for the newly installed wells should be included in the 
appendices of this report. Please revise to include these logs. 

CH2M-Jones Response: 
The development logs for the newly installed will be provided in the revised report. 

2. The purge logs for each of the wells sampled should be included in the appendices of 
this report. Please revise to include these logs. 



CH2M-Jones Response: 

RESPONSES TO SCDHEC COMMENTS 
INTERIM MEASURE COMPlETION REPORT, SOILANO LNAPL REMOVAL 

SWMU 17, ZONE H 
CHARLESTON NAVAL COMPlEX (CNC) 

JUNE 15, 2004 

For this particular IMeR, no new groundwater samples were collected and analyzed. However, 
in the future, purge logs will be provided for reports in which new groundwater samples are 
reported. 
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